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Eff  sets  on  Processing  by  Drop-in  Modifiers 
in  Nano-Composite  Polymers  ” 


POSS  as  a  Drop-in  Modifier-  Introduction 
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Anatomy  of  a  Polyhedral  Oligomeric 
Silsesquioxane  (POSS™)  Molecule 
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Precise  three-dimensional  structure  for  molecular  level 
reinforcement  of  polymer  segments  and  coils. 


POSS  Chemically  Incorporated  into  Plastics 


POSS-EPOXY  POSS-PMMA 


Materials  Selection:  Polypropylene  and  POSS 
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i-PP/Me8T8  Processing  Studies 


Prof.  Andre  Lee  -  Michigan  State  University 


'd 

4)  ,  *> 

•  si 

*  ■+* 
^  o  # 

&  "  § 

5200  psi 
(35.8  MPa) 

262,000  psi 
(1.80  GPa) 

fa  V 

*1; 
in  ca 
(SI 

0.75  ft-lb/in 

IT)  fH00 

ns 

« 

T3  3 

g  3 

3  S 

&  ^ 

£ 

5100  psi 
(35.1  MPa) 

255,000  psi 
(1.757  GPa) 

fa  U 

o  © 

C\ 

m  i-H 
fS  rH 

w 

0.62  ft-lb/in 

i-PP  blended  2 
wt%  Methyl8T8 

5000  psi 
(34.5  MPa) 

251,000  psi 
(1.730  GPa) 

/•“N 

fa  V 

o  o 

rH  if) 

(S  o 

fN  rH 

0.55  ft-lb/in 

Neat  /-PP 
(processed) 

4800  psi 
(33.0  MPa) 

235,000  psi 
(1.620  GPa) 

^  u 

sj. 

rl  0, 

0.55  ft-lb/in 

Dow  data 

5000  psi 
(34.5  MPa) 

240,000  psi 
(1.655  GPa) 

&  0 
®  g 

0.5  ft-lb/in 

Tensile 

Strength  @ 

Yield;  ASTM 
D638 

Flexural 

Modulus 
(0.05  in/rnin, 

1%  secant); 
ASTM  D790A 

HDT  @  66  psi, 
as  injected; 
ASTM  D648 

Impact  Izod 
@25C 

ASTM  D256A 

The  above  data  (other  than  Dow’s  data)  is  an  average  of  at  least  10 
samples  for  each  test  with  acceptable  S.D.  of  5%  or  better. 


Polymer  Processing  Lab 


Polymer  Processing  Parameters 


Procedure 
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DACA  Twin  Screw  Processing  Parameters 
for  Me8T8/iPP  nanocomposite  blends. 
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Torque  Comparison  of  Dried  and  Not  Dried  Polypropylene  and  Octa 
Methyl  POSS  in  DACA  Twin-Screw  Extruder 


Dried  PP,  Not  Dried  POSS  Not  Dried  PP,  Not  Dried  POSS 


Pressed  film  of  DACA  extruded  POSS/PP  blend  variants 
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SUMMARY 
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